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Abstract: All fields of work have potential hazards ranging between mild, moderate, and severe. Moreover,
the number of deaths due to accidents and occupational diseases increases from year to year. Therefore,
occupational safety and health (OHS) must be applied to all areas of life, formal and informal workers. A quasi-
experimental method with random cluster sampling selected 50 rice farmers from Umbu Pabal Village, West Umbu
Ratunggai Subdistrict, Central Sumba District, divided into two groups. Most (100%) of the respondents had never
been trained in OSH and the use of chemicals (pesticides). After the treatment, there was a very significant
reduction in the number of work accidents. This has a further impact on increasing the work productivity of rice
farmers who receive the intervention (OHS training and use of PPE) higher than farmer groups who do not receive
an intervention. The application of OHS to rice farmers can reduce the number of work accidents and occupational
diseases, which directly impact the increase in the work productivity of rice farmers. OHS training and controlling
the adverse impact of the work environment by using PPE is an obligation for all rice farmers to avoid the danger of
work accidents.
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1. Introduction

Every job has a risk of injury; the amount varies
from job to job, geographical area, and gender. Low-
income countries (LMICs) experienced an increase in
the number of work accidents but decreased in high-
income countries (HICs) even in the current era of
globalization.

Workers have a risk of health problems caused by
the work process, work environment, and health
behavior of workers. Workers are at risk of having not
only communicable and non-communicable diseases
but also work-related diseases, including diseases due
to work relations. According to the International Labor
Organization (ILO), occupational accidents and
diseases cause more than 2.3 million deaths per year, of
which work accidents cause more than 350,000 deaths,
and almost 2 million are caused by occupational
diseases [2]. In Indonesia, the number of work
accidents shows an increasing trend. In 2017, the
number of work accidents reported was 123,041;
meanwhile, throughout 2018, it reached 173,105. Data
from the Employment Social Security Administration
(BPJS) explained that until October 2020, there were
129,305 work accidents in Indonesia, including 4,275
cases of disability, 9 cases of total permanent disability,
and 2002 cases of death [3].

Formal and informal workers, including rice
farmers, have not been properly protected from
accidents and occupational diseases, especially the
absence of special OHS education and training [1].
Buranatrevedh and Sweatsriskul (2005) in [1] stated
three main problems in occupational safety and health
for farmers in Thailand: symptoms of disease due to
contact with pesticides (65%), musculoskeletal
problems (16.6%-75.9%), and injuries (1.1%-83.2%)
during the farming process. In [4], per one million
workers per year in India, 589 agricultural workers
were found to have work accidents.

[4] stated that in India, there were 3.6 times more
work accidents experienced by male workers than
those experienced by female workers. Following the
results of research on island dryland rice farmers in
Umbu Pabal Village, Central Sumba Regency [1], the
root causes are the use of traditional equipment in
various agricultural activities, low OHS knowledge,
and unskilled and disciplined farmers in performing
their work. Therefore, every ergonomic intervention in
designing tools and equipment, OHS training, and use
of personal protective equipment have a significant
impact in reducing the number of accidents and
occupational diseases.

The results of identifying work accident problems in
Central Sumba Regency [1] indicate that all stages of

farming can cause accidents and occupational diseases;
the frequency of accidents includes injuries, falls,
thorns, and chemical poisoning. Rice farmers do not
have occupational health and safety work procedures in
farming, especially when using tractors to plow the
fields, but work based on experience transmitted from
person to person. In addition, farmers do not use
personal protective equipment such as mud shoes,
gloves, and masks when using chemicals and
pesticides. This study seeks to find a model for
implementing OHS among dryland rice farmers,
especially on Sumba Island.

2. Research Methodology

Two groups of 50 people were selected as the target
group. The quasi-experimental method was used to
observe the differences between the two farmer groups
[1]. The variables of occupational health and safety
training and use of PPE were tested in the treatment
group to assess the effect of each variable on the
incidence of accidents or injuries, complaints of illness
or work-related illness, and work productivity of
dryland rice farmers in the archipelago. The Wilcoxon
test was used to assess the significance of the
differences between the variables applying OSH before
and after being applied to the treatment group. The
Mann-Whitney test was used to assess the significance
of the differences in the OSH application variables
between the treatment and control groups.

The data were collected using a list of questions and
special observation guidelines for the occupational
safety and health of rice farmers [1] and then tabulated
and analyzed descriptively and analytically using a
computer application.

3. Results and Discussion

The area of Central Sumba Regency is hilly, where
most of the area (43.84%) is at an altitude of 300 m
above sea level. As for the aspect of land slope, 33% of
the Central Sumba Regency is flat, 21% of the area is
sloping, and the rest is steep to rather steep [5]. Based
on data from the NTT BPS in 2019 figures, the total
agricultural land in this region is 186918 ha. The area
of rice fields is 7601 Ha and currently, with the central
government program with various assistance, including
the distribution of tractors, there is an increase in the
area of rice fields to 8600 Ha [6]. With the potential for
rice fields and intensification of processing using
modern technology, it may have an impact on
increasing the potential for accidents and occupational
diseases. If farmers and their families are not provided
with adequate education about OHS, they are
vulnerable to accidents and hazardous chemical
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poisoning.

3.1. Results

Table 1 shows that the demographics of rice farmers
are dominated by male workers (0.84), the age of most
farmers is between 48 and 69 (0.64), and more than

0.72 work full-time. This shows that majority of the
treatment and control groups are rice farmers and do
not have other jobs. Those who work part-time have
other jobs such as cattle herding, gardening, and selling
agricultural products in traditional markets.

Table 1 Characteristics and occupational accidents of rice farmers in the control and treatment groups

No. Characteristics and Types of Work  Control Treatment
Accidents N of the % of the N of the % of the respondents
respondents respondents respondents
1 Sex
a. Male 21 84 20 80
b. Female 4 16 5 20
Total 25 100 25 100
2 Age (Year)
a. 26-36 4 16 4 16
b. 37-47 3 12 5 20
c. 48-58 9 36 4 16
d. 59-69 7 28 7 28
e. 70-80 2 8 5 20
Total 25 1000 25 100
3 Working time
a. Full time 18 72 19 76
b. Part time 7 28 6 24
Total 25 100 25 100

Occupational health data from observations before
and after the OHS program interventions are presented

in the following table.

Table 2 Types of occupational diseases (OD) of rice farmers in the treatment and control groups (Analysis results [1])

Occupational disease type Respondents
Before After
Treatment Control Treatment Control
Itching (water fleas and/or insect bites) 27 13 0 12
Low back pain (LBP) 8 7 3 8
Dizzy from the hot sun 5 15 0 15
tired body 5 7 1 1
Coughs due to tractor exhaust 3 2 1 1
Pesticide poisoning 2 0 0 0
Stomach ache 1 2 0 0

Data in Table 2 reveal that the number of pain
complaints among farmers (occupational diseases) after
the training in OHS and use of PPE reduced
significantly. This shows the importance and value of
OHS education to increase the knowledge and insight
of dryland rice farmers for safe and safe work.

3.2. Discussion

The results of the Mann-Whitney test analysis
revealed that there was a significant difference in the
level of the two-tailed test before and after the
intervention between the treatment and control groups.
OSH education and training (p-value 0.00 < 0.05), use
of PPE (p-value 0.00 < 0.05), work accidents (p-value
0.00 < 0.05), occupational diseases (p-value 0.00 <
0.05), and work productivity of rice farmers (p-value
0.00 < 0.05). This can be interpreted that the
intervention can increase the understanding and
awareness of rice farmers in the treatment group of the
importance of OHS in their activities to reduce the

number of accidents and occupational diseases (OD)
and increase their work productivity.

The results of the Wilcoxon signed-rank test showed
that education and training in OHS (p-value 0.00 <
0.05), work accidents (p-value 0.00 < 0.05), OD (p-
value 0.00 < 0.05), and work productivity (p-value 0.00
< 0.05) differed significantly before and after the
intervention in the sense that accidents and OD
experienced by farmers in the treatment group were
significantly different before and after implementing
OHS in the agricultural sector. Likewise, the work
productivity of rice farmers was significantly different
before and after the intervention. This shows that the
implementation of the OHS program is effective in
reducing the number of accidents and OD and
increasing work productivity, especially for dryland
rice farmers in the archipelago.

[7] emphasized that managing risk in an integrated
manner with organizational reform that implements
OHS is an essential requirement in the era of modern
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